Alkaptonuria is an autosomal recessive trait resulting in an error of aromatic amino acids metabolism. Heyde's syndrome is a condition clustering together aortic valve stenosis and gastrointestinal bleeding from colonic angiodysplasia. At present, there is no report describing the association of the latter two syndromes in the same patient.
phenylalanine and tyrosine caused by deficiency of homogentisate 1,2-dioxygenase (HGO) activity in the liver; it is estimated to affect between 1 in 250,000 and 1 in 1,000,000 of the general population [1] , and such a deficiency of HGO activity has been mapped to chromosome 3q21-q23, with more than 80 mutations discovered [1, 2] .
Alkaptonuria enjoys the historic distinction of being one of the first conditions in which mendelian recessive inheritance was proposed, and of being one of the four conditions in the charter group of inborn errors of metabolism. The manifestations are urine that turns dark on standing and alkalinization, black ochronotic pigmentation of cartilage and collagenous tissues, and arthritis, especially characteristic in the spine [2] . Therefore, three major features of alkaptonuria are increased urine level of homogentisic acid (urine darkness after exposure to air is often seen as a result of oxidation processes), homogentistic acid accumulation with bluish-black pigmentation in connective tissues, and arthritis of the spine and the diarthrodial joints. Other effects of ochronosis include stones (renal, prostatic, gallbladder, and salivary), ruptures (muscle, tendons, and ligaments), osteopenia, and fractures [3] .
Heyde's syndrome is a condition clustering together aortic valve stenosis and gastrointestinal bleeding from colonic angiodysplasia [4] . It was first described by Heyde in 1958, and afterward it was discovered to be due to the induction of von Willebrand disease type IIA by valvular stenosis [5] . In these settings, gastrointestinal hemorrhage may present as hematemesis, melena, or hematochezia; platelet function analysis (with adenosine diphosphate closure time) or von Willebrand factor electrophoresis identifies reduction of ultralarge von Willebrand factor [5] . Elective treatment of Heyde's syndrome is aortic valve replacement [4] [5] [6] .
To the best of our knowledge, there is no report describing the association of the latter two syndromes (alkaptonuria and Heyde's syndrome) in the same patient.
Here we present the case of a 67-year-old man who was admitted to our institution with the diagnosis of severe aortic valve stenosis, and with history of alkaptonuria and Heyde's syndrome.
Family history was negative with respect to both alkaptonuria and Heyde's syndrome. At admission, physical examination revealed blue-gray pigmented macules over the cartilaginous portions of the ears and on the sclera (Fig. 1) . The patient relayed the history of spinal arthritis and recurrent hematemesis; furthermore, the chromatographic examination of urine revealed the presence of homogentisic acid, and a gastroscopy revealed angiodysplasia in the upper gastrointestinal tract. Electrophoresis of the von Willebrand factor was not available at the time of intervention. Preoperative renal function was normal (creatinine clearance 75 mL/min) and abdominal echo to investigate kidney morphology was not performed.
The aortic valve stenosis had become symptomatic with syncopal episodes in the past 2 months. The patient was not taking any medicine. Cardiac cardiac catheterization demonstrated severe calcification of the aortic leaflets with an aortic valve area of 0.4 cm 2 . Preoperative echocardiography showed severe aortic stenosis with mean transvalvular gradient of 69 mm Hg and aortic valve area of 0.51 cm 2 , a maximum diameter of the ascending aorta of 41 mm, and a maximum diameter of the bulb of 34 mm.
At surgery it was noted that the inside wall of the aorta was entirely covered with black patches (Fig. 2) , and the aortic valve leaflets were severely calcified. The native aortic valve was replaced with a biological prosthesis (21 mm Edwards Magna Aortic valve prosthesis, Edwards Lifesciences, Irvine, CA). The optimal choice of the type of heart valve to be used is yet to be explored in patients with alkaptonuria. We chose a bioprosthetic valve, considering the age of the patient, and the decision was guided by the patient's choice after careful explanation of the risks/benefits ratio.
Histological examination of the aortic cusps revealed calcific degeneration, associated with stromal degeneration characterized by extracellular deposition of granular, brownish-pigmented material along with macrophages and multiple calcification foci showing the same brownish pigmentation (Fig. 3) . Histologic report on the aortic wall also showed extracellular deposition of granular, brownish-pigmented material, mostly at the subintimal level. This pattern was typical of homogentisic acid accumulation (ochronosis), as described in alkaptonuric patients in previous reports [1, 3] .
The postoperative course was uneventful, and gastrointestinal bleeding disappeared. The patient entered a close echocardiographic follow-up program to control for prosthetic valve calcification. We did not consider using nitisinone (an inhibitor of the tyrosine pathway, found associated with a significant reduction of plasma homogentisic acid levels, and probably useful in preventing calcification progression) [7] because of the lack of reports regarding alkaptonuric aortic valve disease in the replaced bioprosthetic valve of patients with concomitant Heyde's syndrome. The last echocardiographic follow-up (6 months postoperatively) showed good functioning of the aortic valve bioprosthesis (mean transprosthetic gradient 12 mm Hg). 
